The chemotherapeutic agent paclitaxel inhibits autophagy through two distinct mechanisms that regulate apoptosis.
Anti-mitotic agents such as paclitaxel and docetaxel are widely used for the treatment of breast, ovarian and lung cancers. Although paclitaxel induces apoptosis, this drug also modulates autophagy. How autophagy affects paclitaxel activity, is unclear. We discovered that paclitaxel inhibited autophagy through two distinct mechanisms dependent on cell cycle stage. In mitotic cells, paclitaxel blocked activation of the class III phosphatidyl inositol 3 kinase, Vps34, a critical initiator of autophagosome formation. In non-mitotic paclitaxel-treated cells, autophagosomes were generated but their movement and maturation was inhibited. Chemically or genetically blocking autophagosome formation diminished paclitaxel-induced cell death suggesting that autophagosome accumulation sensitized cells to paclitaxel toxicity. In line with these observations, we identified that primary breast tumors that expressed diminished levels of autophagy-initiating genes were resistant to taxane therapy, identifying possible mechanisms and prognostic markers of clinical chemotherapeutic resistance.